Introduction
============

Background
----------

Addiction has been identified as the most neglected disease in the United States, with nearly 40 million Americans over the age of 12 years meeting the clinical criteria for addiction involving nicotine, alcohol, or other drugs \[[@ref1]\]. In addition, it is also estimated that nearly 80 million people in the country are *risky substance users*, meaning that although they are not addicted, they use tobacco, alcohol, and other drugs in ways that could be harmful and threaten public health and safety \[[@ref1]\]. Thus, addiction has been established as a growing epidemic. In 2017, the American government spent in excess of US \$740 billion in costs related to crime, lost work, and health care, and costs are growing exponentially \[[@ref2]-[@ref6]\].

However, the burden of drug and alcohol use and abuse is not just limited to the United States. The World Health Organization (WHO) estimates the global burden of disease related to drug and alcohol abuse to be nearly 5.4% \[[@ref3]\]. Drug use is associated with grave long-term and short-term health implications and is recognized as one of the avoidable causes of mortality \[[@ref7]\]. According to the National Institute on Drug Abuse, in the United States, nearly 64,070 people died of drug overdose in 2016, and this number is rapidly increasing \[[@ref8]\]. Given the dire medical, social, and economic consequences associated with increasing drug use, the governments and institutions around the world have been working tirelessly to develop strategies to combat this drug epidemic.

Among the many interventions developed to address the drug epidemic, prevention strategies have shown to be effective to reduce the onset of drug use and risk of drug abuse \[[@ref9]\]. Prevention in the field of addiction and substance abuse may be classified as primary, secondary, and tertiary \[[@ref10]\]. Primary prevention could be defined as efforts to improve health and forestall the onset of substance abuse and delay the first use (WHO). Primary prevention can be targeted toward the general population, individuals who are at risk of substance abuse, or those who have signs indicating predisposition to developing addiction \[[@ref11]\]. As substance abuse can lead to other medical and social problems and have a negative impact not only on individuals, their families, and the society (Substance Abuse and Mental Health Services Administration), effective primary prevention strategies can have beneficial cascading effects in the long run \[[@ref12]\].

Among the various strategies implemented for prevention, consumer health information technology (CHIT) has emerged as a potentially effective way to prevent and treat substance abuse \[[@ref13]\]. CHIT has been defined in several ways \[[@ref14]-[@ref18]\]. For the purpose of our review, we decided to adopt a combination of 2 definitions of CHIT by Or et al and Tao et al to broaden our scope of work \[[@ref14],[@ref17],[@ref18]\]. Or et al have defined CHIT as "patient-focused interactive web- or technology-mediated applications that are designed to improve information access and exchange, enhance decision making, provide social and emotional support, and facilitate behavior changes that promote health and wellbeing" \[[@ref14],[@ref18]\], whereas Tao et al have defined it as "consumer-centered electronic tools, technologies, apps, or systems that are interacted with directly by health consumers to provide them with data, information, recommendations, or services for promotion of health and health care" \[[@ref17]\]. CHIT has experienced an exponential growth during the recent decades \[[@ref13]\]. The traditional CHIT platforms for health promotion such as educational audio and video materials, along with the rapid proliferation of new modalities, take advantage of the wide accessibility of health-related content via internet, mobile phones, and social media \[[@ref19]\]. By 2016, nearly 88% Americans were using the internet \[[@ref20]\], 92% a cell phone, and 76% social media \[[@ref21]\]. Given the reach of these modalities, technologies such as the internet and mobile phones are viewed as a promising platform for affecting assessment, prevention, treatment, and recovery of substance abuse disorders by national and global organizations \[[@ref22]\].

In the past few decades, multiple research studies have been conducted on the use of CHIT in the prevention of substance abuse, but the reflective step of looking broadly across this vast research corpus is yet to be undertaken. Previous reviews on CHIT and substance abuse have assessed the impact of CHIT with narrow focuses in terms of targeted study populations and specific types of technology \[[@ref23]-[@ref25]\]. Moreover, 1 systematic review evaluated benefits, potentials, and shortcomings of recent technology such as social media and mobile apps as an intervention for substance use among those who also have HIV. This study concluded the new technology is well accepted and has good feasibility with great potential for educating people on sensitive topics \[[@ref25]\]. Another study investigated the benefits of technology on prevention and treatment of substance use among young people and reported that technology is particularly effective in both prevention and treatment regardless of the stage of substance abuse \[[@ref23]\]. Moore et al reported that the use of computers in the prevention of drug abuse was effective in reducing substance use and improving knowledge, leading to greater motivation to change behavior and was well accepted by users \[[@ref24]\].

Although these reviews presented the impact of CHIT on substance abuse from various perspectives, there has not been a comprehensive review of how interventions using CHIT have shaped primary prevention of substance abuse over the years. Furthermore, some of the previous reviews were limited to studies that used technologies used in recent decades \[[@ref23],[@ref25]\]. Before the advent of mobile phones and internet, other types of technologies, including phone, television, radios, and videos, played a prominent role in prevention of substance abuse \[[@ref26]-[@ref30]\]. Although some of these technologies from the previous decades are no longer in widespread use, there are valuable lessons that can be learned from which past strategies using technology-based interventions were effective or ineffective and how technology has evolved over the years. Due to the lack of studies that provided overall assessment of effectiveness of CHIT on primary prevention of substance abuse, we focused the scope of our review on primary prevention of various types of substance abuse and identified studies that provided prevention efforts to reduce the new onset of substance abuse.

Objective
---------

In this study, we present a scoping review of the breadth of research over the past few decades, specifically with the use of CHIT in the primary prevention of substance abuse. The objective of this review was to describe the use of CHIT in the primary prevention of substance abuse over the last five decades and examine the changes and developments in the types of CHIT employed for this effort. Our goal was also to summarize these preventive approaches and report lessons learned from these studies.

Methods
=======

After considering the multiple systematic approaches that are used for the review of published literature, we decided to undertake a scoping review to map out the changing trends in the use of CHIT in the substance abuse prevention landscape over the past few decades. The scoping review methodology is more commonly known as mapping, a process of summarizing the range of evidence to convey the depth and the breadth of the published literature in a particular field of interest. Unlike systematic reviews and meta-analysis, scoping reviews are neither limited by the type of study under consideration nor do they evaluate their quality. Yet, it enables the researcher to examine the extent, range, and nature of research activity; determine whether a full systematic review would be of value; summarize and disseminate the research findings; and identify gaps in the literature \[[@ref31]-[@ref34]\].

In designing our scoping review, we used Arksey and O'Malley's pioneering framework and incorporated recent scoping review publications as well. Arksey and O'Malley's scoping review framework outlines a 5-stage approach, which was further adapted and modified to some extent by others to develop a more feasible approach for reviewing such a vast body of literature \[[@ref31],[@ref32]\]. The 5 steps are each discussed below.

Identifying the Research Questions
----------------------------------

The growing drug abuse epidemic in the United States underscores the need for exploring new approaches to prevention. The ubiquitous nature of CHIT in our day-to-day lives presents an opportunity to study its potential as a tool for substance abuse prevention. Our intent, thus, was to learn the extent of the present use of CHIT platforms in substance abuse prevention; however, the scope of this review was only limited to primary prevention, and not secondary prevention. In addition, we intended to explore the best methods to leverage CHIT platforms in the future among high-risk individuals for primary prevention. Our goal was to examine the following: (1) extent, range, and nature of the evidence; (2) identify gaps in the literature; and (3) summarize and disseminate this information to guide practice and policy. Following Levac et al's suggestion to enhance and advance Arksey and O'Malley framework, our team clarified and linked the purpose and the research question from the beginning of this study. To avoid leading with a *highly focused research question*, we asked a sufficiently broad question: what is the role and scope of CHIT in the primary prevention of substance abuse? \[[@ref31],[@ref32]\]. To further guide our review, we formulated 4 subquestions:

1.  What are the demographics related to substance abuse disorder studied?

    -   Locations---study site---the United States, the United Kingdom, and multicountry

    -   Demographics of the study population and sample size of the study

    -   Length of observation---long-term impact versus short-term impact

2.  What is the type of intervention and the behavioral framework, if any, used?

    -   Intervention---primary prevention

    -   Behavioral framework---transtheoretical model, motivational interviewing, brief intervention, acceptance and commitment therapy, and psychoeducation

3.  What is the type of CHIT used?

    -   CHIT---desktop, tablet, mobile phone, internet, interactive voice response, video or movies, video recording or audio recording, and radio

    -   Social media---Baidu Tieba, Facebook (and its associated Facebook Messenger), Gab, Google+, Myspace, Instagram, LinkedIn, Pinterest, Tumblr, Twitter, Viber, VK, WeChat, Weibo, WhatsApp, Wikia, Snapchat, and YouTube

4.  What are the major takeaways from the literature in terms of outcomes and is the intervention effectiveness evident within the literature?

    -   Outcomes---change in knowledge, attitudes, and behaviors

    -   Effectiveness---intervention outcomes presented by the author(s) and their suggestions for future research

Identifying Relevant Studies
----------------------------

Arksey and O'Malley in their study had emphasized the need to be comprehensive while conducting a scoping review \[[@ref31]\]. At this stage, our team deliberated and decided on the various search terms, databases, search strategies, and eligibility criteria. To maintain a broad approach, we did not limit the inclusion of studies by the type of substance used. With the aid of a librarian, we searched electronic databases such as PubMed, Scopus, EMBASE, and the Cochrane library. Various search terms and their combinations were used to identify relevant studies, which discussed the use of CHIT in substance abuse prevention: "technology, internet, cell phone, multimedia, computer-assisted, telemedicine, social media, internet, web-based, etc. with prevention and control, preventive health services and substance-related disorders, substance abuse, substance misuse, drug addiction." An exhaustive list of the search terms used can be found in the [Multimedia Appendix 1](#app1){ref-type="supplementary-material"}.

Eligibility Criteria
--------------------

The following inclusion criteria were used to guide the search and were also used for reviewing papers:

-   Publication language---English

-   Only limited to human subjects

-   Time range---from 1809 to January 2018

-   All age groups

-   Review papers included---research studies, systematic reviews, meta-analysis, narrative reviews, observational studies, randomized control trials (RCT), qualitative studies, completed clinical trials, and dissertations and working papers

-   Reviews, including but not limited to developed countries, given the growing drug abuse presence all around the world. Studies were included from the United States, the United Kingdom, Canada, Europe, Middle East, South America, Southeast Asia, New Zealand, and Australia

-   Studies that address the role of CHIT in primary prevention of only substance abuse---defined as strategies to prevent initiation of substance abuse

Exclusion criteria are as follows:

-   Journal papers that are not research studies or reviews (ie, those besides the ones defined in the inclusion list) such as editorial reviews, commentaries, opinion papers, and book reviews

-   Research targeting secondary prevention strategies such as treatment, maintenance, relapse, and interventions

-   Research studies that lacked the use of CHIT as a part of their interventions for primary prevention

-   Research studies aimed at prevention of substance abuse among individuals with comorbidities such as HIV and risky health behaviors

-   Research studies conducted in special populations such as cancer patients and patients with HIV, AIDS, or other sexually transmitted diseases (STDs)

Results
=======

Study Selection
---------------

The literature search yielded 4393 papers. Following the search, the study selection was conducted in 2 parts. First, a single reviewer conducted a title screening process based on the inclusion and exclusion criteria. At this stage of screening, any ambiguity after reviewing the title, with regard to the context of the study, did not eliminate it from being considered for the next step. After completion of this step, 1606 papers were identified; then based on the eligibility criteria, 2 reviewers independently conducted abstract coding. On completion of abstract coding, the inclusion of the paper for full-text review was determined by corroboration from both the reviewers. Given the objective of this review, we wanted to assess the overall breadth of the literature on alcohol; thus, our initial yield for all studies included alcohol whether with or without other substances. On the initial screen, we only kept those studies that considered alcohol along with other substances to make sure that we address the impact of CHIT in prevention of all types of substance abuse without our conclusions being skewed because of any single substance of abuse. We think that it is important to note that about 79.2% (191/241) of all the overall CHIT literature on substance use addressed only alcohol, whereas 20.7% (50/241) addressed other substances with or without alcohol. Our intent was to include studies addressing alcohol to the extent that they also addressed the concurrent use of other substance. Given the epidemiology and suggestive evidence of alcohol being a gateway to other drugs, we decided to separately synthesize the studies focused singularly on alcohol in an independent review altogether. Hence, for the purpose of this review, papers focusing solely on alcohol abuse prevention were excluded. We only included studies that focused solely on substance abuse prevention. Studies that looked at substance abuse prevention in conjunction with other morbidities such as prevention of HIV, or other areas of education such as undertaking risky sexual behaviors, were excluded from this review.

Following abstract coding, 50 papers were included for a full-text review. At the end of the full-text review, 42 papers were found to meet all our inclusion criteria and were included in the study. The specific steps of study selection and the number of papers included and excluded in each step can be seen in [Figure 1](#figure1){ref-type="fig"} (flowchart for literature search and inclusion in [Multimedia Appendix 2](#app2){ref-type="supplementary-material"}). After the study selection, information relevant to each of the main review questions was extracted and analyzed. We developed a standardized table ([Multimedia Appendix 2](#app2){ref-type="supplementary-material"}) using these 42 papers selected to assess the different forms of CHIT used and their impact on the prevention of substance use. We also used this table to identify the different underlying behavioral frameworks most commonly at play in these interventions. Additionally, we also created a table to compile all the papers included in the reviews that are enlisted in this scoping review ([Multimedia Appendix 3](#app3){ref-type="supplementary-material"} \[[@ref35]-[@ref205]\]).

![Preferred Reporting Items for Systematic Reviews and Meta-Analyses flowchart for literature search process and inclusion.](jmir_v21i1e11297_fig1){#figure1}

Locations
---------

Most studies included in the review were conducted in the United States. Countries other than the United States were Canada \[[@ref206]-[@ref208]\], Australia \[[@ref207]-[@ref212]\], Brazil \[[@ref213]\], the Netherlands \[[@ref214]\], New Zealand \[[@ref29]\], Norway \[[@ref209],[@ref215],[@ref216]\], the United Kingdom \[[@ref28],[@ref209],[@ref217]\], Germany \[[@ref207]\], and Switzerland \[[@ref218]\]. Moreover, 1 systematic review included 7 studies from the United States, and 1 from Norway \[[@ref216]\]. Another study reviewed trials that took place in Australia, the Netherlands, the United Kingdom, and the United States \[[@ref209]\]. In addition, 1 RCT took place in the United States and Canada \[[@ref206]\]. A total of 6 studies included in the review were conducted in Australia. Within the United States, 1 randomized study recruited participants in West Virginia and Ohio \[[@ref219]\]. Another RCT in the United States chose participants from 19 states and included Asian populations \[[@ref220]\]. Furthermore, 1 study using Monitoring the Future survey data included nationally representative sample of students from 48 states \[[@ref221]\]. Studies from other states in the United States recruited participants from California \[[@ref30],[@ref222]\], New York \[[@ref223]\], New Jersey \[[@ref223]\], Connecticut \[[@ref223]\], Texas \[[@ref224]\], Kansas \[[@ref222]\], Michigan \[[@ref225]\], Missouri \[[@ref222]\], and South Carolina \[[@ref27]\]. Moreover, 1 study reported having participants mostly from rural communities in South Carolina \[[@ref27]\]. Another study chose participants from schools in a semirural community in Michigan \[[@ref225]\].

Participants
------------

We did not exclude any studies in the review based on the demographic characteristics of participants. Therefore, study participants varied in ages, racial and ethnic backgrounds, and socioeconomic status. A total of 13 studies assessed school- or college-based intervention programs, and thus, participants were students, students with parents, or teachers \[[@ref26],[@ref30],[@ref210],[@ref213],[@ref217],[@ref221],[@ref222],[@ref224]-[@ref229]\]. Moreover, 1 quasi-experimental study included participants enrolled in vocational schools \[[@ref218]\]. Similarly, 30 studies included only young people, adolescents, or school-aged children from 11 to 24 years of age. However, some systematic reviews assessed studies across all ages, both children and adults \[[@ref207],[@ref230]-[@ref233]\]. Some studies included only racial and ethnic minorities such as Asians \[[@ref220]\], Hispanics \[[@ref223]\], and African Americans \[[@ref223]\]. Although some studies did not specify racial background of participants, 2 studies reported having study subjects from various races, including white, African American, Hispanic, and Asian \[[@ref30],[@ref224]\]. Moreover, 1 study in the United Kingdom having subjects from 7 schools included 1 school with predominantly black students and the rest with mostly white students \[[@ref217]\]. Another UK school-based study reported their participants were chosen to have a balance between both sexes, residence in rural and urban areas, and varying intellectual abilities \[[@ref28]\]. A total of 4 studies specifically evaluated interventions on adolescent girls \[[@ref220],[@ref223],[@ref234],[@ref235]\]. Of the 4 studies, 3 studies used a mother-daughter prevention approach \[[@ref220],[@ref223],[@ref227]\], assessing the impact of programs both on adolescent girls and their mothers. Moreover, 1 study selected participants only from economically disadvantaged African American adolescents \[[@ref236]\].

Sample Size
-----------

A range of study sample size was included in the review. Overall, 1 systematic review had a total of 52,746 individuals as participants from 8 studies \[[@ref215]\]. Other reviews included study sample sizes as small as 38 \[[@ref207]\] to as large as 8352 \[[@ref209]\]. Mother and daughter programs ranged from sample sizes of 206 to 916 girls and their mothers \[[@ref220],[@ref223],[@ref234]\]. The nationally representative survey data included 337,918 cases \[[@ref221]\]. Quasi-experimental studies also included both small (n=26) and large (n=2882) sample sizes \[[@ref30],[@ref236]\]. The RCTs reported larger sample sizes in general, ranging from 179 to 2332 participants \[[@ref229]\].

Comparators
-----------

Of the 42 studies included in this review, [Table 1](#table1){ref-type="table"} shows the different CHIT platforms used by the studies included. Moreover, 4 studies (Schuman et al, 1971; Milne et al, 1975; Pickens, 1984; and Eiser et al, 1988) looked at the effects of films as a part of educational programs to promote discussion around the areas of substance use \[[@ref28],[@ref29],[@ref217],[@ref225]\]. The Schuman et al's (1971) study was a cross-sectional study conducted to evaluate the results of a field test implemented to emphasize on aspects such as motivations governing drug behaviors as opposed to drug facts \[[@ref225]\]. The Milne et al's (1975) study used a pre-post study design \[[@ref28]\], whereas the Eiser et al's (1988) study used an RCT design to assess the effectiveness of films as a medium of drug education \[[@ref217]\]. The Pickens' (1984) study was a literature review aimed at assessing the effectiveness of films in drug education compared with other forms of media \[[@ref29]\].

A total of 10 studies looked at the use of different mass media interventions in general. Of these, 7 studies (Wallack, 1980; Wallack, 1981; Bandy et al, 1983; Flay et al, 1983; Flay et al, 1986; Brinn et al, 2010; and Carson et al, 2017) were literature reviews, which evaluated the use and effectiveness of mass media as a tool for substance abuse prevention \[[@ref215],[@ref216],[@ref226],[@ref231],[@ref237]-[@ref239]\]. The Barcus et al (1975) and the Kinder's (1975) studies examined the impact of mass media on attitudes associated with increased substance use \[[@ref230],[@ref240]\]. Although majority of the studies evaluated the impact of mass media on multiple drug use, the Brinn et al (2010) and the Carson et al's (2017) studies looked specifically into its role in smoking prevention \[[@ref215],[@ref216]\]. The Miller et al's (1981) study used a cross-sectional survey design to compare effectiveness of media platforms such as television, radio, and newspaper in dissemination of substance abuse education \[[@ref27]\]. Moreover, 5 studies looked specifically into the role of television and radio as modes of interventions. In addition, 3 studies (Feingold et al, 1977; Sussman et al, 1987; and Brannon et al, 1989) used a quasi-experimental design \[[@ref26],[@ref30],[@ref222]\]. The Sussman's study and the Brannon's study used a school-based television program format \[[@ref30],[@ref222]\], whereas Feingold (1977) and Terry-McElrath et al (2011) used television advertisements as their mode of intervention \[[@ref26],[@ref221]\]. The Johnson et al's (1989) study was the only one that reviewed the strategies and research efforts in the use of radio and television \[[@ref232]\].

Post 2009, there was a notable surge in the number of computer- and internet-based interventions and a subsequent decrease in the number of mass media--based interventions. There were in total 18 studies that used Web-based and internet-based programs for interventions, whereas 5 studies used the desktop-enabled software or CD-ROM-based programs for interventions. Moreover, 13 of these studies used an RCT design and aimed to evaluate the effectiveness of computer-based substance abuse prevention programs. The Hansen et al, Newton et al (2014 and 2016), Christoff Ade et al (2015), and Andrews et al (2011 and 2014) studies evaluated the comparative effectiveness of computer-delivered prevention or screening programs with those termed as usual or traditional models of delivery \[[@ref210]-[@ref213],[@ref228],[@ref229],[@ref241]\]. In addition, 4 studies performed by Schinke et al compared the effectiveness of a mother-daughter--based program with a control group involving no intervention \[[@ref220],[@ref223],[@ref227],[@ref234]\]. Furthermore, 2 studies by Schwinn et al tested the effect of an internet-based gender-specific drug prevention program between girls with and without an intervention \[[@ref206],[@ref235]\]. Another 2 studies used the quasi-experimental pre-post study design, the Klisch et al's (2013) study compared the effectiveness between 2 different Web-based interactive programs \[[@ref224]\], and the Moncher et al (1989) assessed the efficacy of the computer-delivered prevention programs \[[@ref236]\]. Of the remaining studies, 5 studies were systematic reviews aimed at expanding the base of research and synthesizing the effectiveness of computer- and Web-based prevention programs.

The review by Carson et al (2017) and the randomized trial by Schwinn et al (2017) specifically included the effectiveness of social media as a component of the prevention programs \[[@ref216],[@ref235]\]. In addition, a quasi-experimental (pre-post assessment) study by Haug et al (2017) and 2 systematic reviews by Jiang et al (2017) and Kazemi et al (2017) evaluated and critiqued the effectiveness of mobile phone--based prevention programs \[[@ref218],[@ref233],[@ref242]\].

###### 

Technology used as intervention in the 42 studies reviewed

  Technology   Studies, n (%)
  ------------ ----------------
  Computer     6 (10)
  CD ROM       5 (9)
  Film         4 (6)
  Internet     18 (31)
  Mass media   6 (10)
  Mobile       3 (5)
  Radio        6 (10)
  Television   11 (19)

Length of Observation
---------------------

Of the 42 studies reviewed here, 17 studies were in the form of systematic reviews spanning over the past 60 years. Of the remaining 27 studies, 8 studies had a short-term follow-up period of 1 month or less (Schuman et al; Milne et al, 1975; Feingold et al, 1977; Eiser et al, 1988; Moncher et al, 1989; Andrews et al, 2011; Deitz et al, 2011; and Klisch et al, 2013) \[[@ref26],[@ref28],[@ref217],[@ref219],[@ref224],[@ref225],[@ref236],[@ref241]\]. Most of these studies used a cross-sectional pre-post assessment format. The long-term follow-up periods for most of the remaining studies ranged between 6 months (Schwinn et al, 2010; Champion et al, 2016; and Haug et al, 2017) to 1 year (Sussman et al, 1987; Schinke et al, 2009; Fang et al, 2010; Newton et al, 2014; Newton et al, 2016; and Schwinn et al, 2017) \[[@ref30],[@ref206],[@ref210],[@ref212],[@ref218],[@ref220], [@ref234],[@ref235]\]. In addition, 2 studies, Schinke et al's (2009) that evaluated computer-delivered program in preventing abuse among adolescent girls and Andrews et al's (2014) that assessed the long-term efficacy of a tobacco prevention program, had a follow-up period of 2 years \[[@ref227],[@ref229]\]. The study by Christoff Ade et al in 2015 compared the efficacy of 3 different interventions, including a computer-delivered one, and followed its participants for 3 months \[[@ref213]\]. The longest study period in this review was 10 years (Terry-McElrath et al, 2011); it evaluated the impact of antidrug advertisement exposure and campaign-specific exposure on the attitudes, beliefs, and behaviors among youths from 1995 to 2006 \[[@ref221]\].

Outcomes and Results
--------------------

Of the 4 studies that looked at films as the mode of intervention delivery, the Schuman et al's (1971) study found no significant difference in the identification of drug clues by geographical or socioeconomic differences \[[@ref225]\]. It also found a large gap in perceptions about drugs among faculty and students \[[@ref225]\]. The Milne et al's (1975) study found no significant difference in knowledge and attitudes toward drug use. Instead, results showed that students who believed drug use had social advantages also held onto the concept that the dangers of drug abuse were over exaggerated, a finding that thereby emphasizes the need for drug education \[[@ref28]\]. The review study conducted by Pickens et al (1984) did not find film interventions superior to nonfilm approaches and found that the short-term impact of film interventions did not last in long-term follow-up studies \[[@ref29]\]. However, the Eiser et al's (1988) study showed that an entertaining drug prevention film might be more effective in leading students to reject dangerous substances. In contrast, the students who viewed the educational film regarded both illegal and legal drugs to be similarly dangerous and addictive \[[@ref217]\].

Studies that used mass media, radio, and television as modes of intervention found that neither of these platforms as stand-alone were adequate to bring about a change in the overall attitudes and behaviors of people who engage in substance use. The Barcus et al (1975), Wallack et al (1980), Wallack et al (1981), and Flay et al's (1983) studies found that mass media alone is not sufficient to affect behavioral changes and that it needs to be supplemented by school- or community-based prevention programs \[[@ref215],[@ref216],[@ref230],[@ref231],[@ref237]-[@ref240]\]. In addition, the literature reviews conducted on the use of mass media by Kinder (1975), Bandy et al (1983), Brinn et al (2010), Carson et al (2017), and a study by Sussman et al (1987) found either inconclusive or conflicting end results pertaining to the use of mass media in disseminating drug-related information and bringing about attitude changes \[[@ref30],[@ref215],[@ref216],[@ref230],[@ref231]\]. Some studies (eg, Feingold et al, 1977) also found a boomerang effect of the use of television and radio, and antidrug messages were found to potentially lead to drug use \[[@ref26]\]. Another exploratory study by Miller et al (1981) evaluated the comparative effectiveness among different mass media platforms such as television, radio, and newspaper and found that it depended on the demographics of the target audience: the results varied by race, sex, and geographical area \[[@ref27]\]. Only the Brannon et al's study (1989) specifically looked at the effectiveness of television as a delivery format found it to have higher classroom participation rates, greater satisfaction, and higher perceived effectiveness for a combined television and classroom program, thus concluding it to be a viable option for wider implementation \[[@ref222]\].

Post 2009, there was a notable increase in the number of studies that used computer- and Web-based interventions for substance use prevention. A total of 4 studies conducted by Schinke et al between 2009 and 2011 used mother-daughter dyads from different races to study the effectiveness of computer-delivered interventions based on the family interaction theory \[[@ref220],[@ref223],[@ref227],[@ref234]\]. All studies found significant reductions in risk factors, drug use, and an increase in the protective factors. Some studies also showed improvements in the quality of mother-daughter relationships. Moreover, 2 studies conducted by Schwinn et al in 2010 and 2017 used gender-specific interventions for girls using internet and social media platforms. These studies found reduced 30-day alcohol, marijuana, poly-drug, and total substance use at 6-month and 1-year follow-up \[[@ref206],[@ref235]\]. The 2017's study also found material changes in the cognition and skills that are empirically linked to drug use risks \[[@ref235]\]. In addition, 2 studies by Andrew et al in 2011 and 2014 analyzed the short- and long-term efficacy of *Click City tobacco intervention* and found that the intervention had the potential to significantly postpone or prevent the initiation of cigarette use and regular smoking among students. In addition, although in the short term, the intervention showed moderate effectiveness at changing intentions to use smokeless tobacco in the future, the effect did not persist in the long term \[[@ref229],[@ref241]\]. Another study (Deitz et al, 2011) that evaluated the effect of the Smart Rx Web program found that it significantly increased participants' knowledge of proper prescription drug use and improved their self-efficacy in ability to manage and adhere to appropriate treatments \[[@ref219]\].

Multiple studies identified in this review had used school-based programs for the delivery of Web-based interventions; 3 of these conducted by Newton et al between 2013 and 2016 in Australia used the climate schools format for the prevention of use of drugs such as cannabis, alcohol, ecstasy, and new psychoactive substances (NPS) \[[@ref210]-[@ref212]\]. These studies not only found evidence that internet-based preventive interventions significantly decreased substance use but also demonstrated that they could concurrently reduce associated risk factors in adolescents. However, the intervention neither significantly changed binge drinking and cannabis nor ecstasy and NPS use in the short term; the effects of these interventions were only apparent after 12 months, thereby showing a time-delayed effect, which could be attributed to the time required by the students to experience and implement the strategies learned \[[@ref212]\]. The Hansen et al's study in 2009 that evaluated the efficacy of Web-based components to facilitate program implementation concluded that school-based prevention programs could benefit from adding Web-based components to improve ease of implementation and enthusiasm of teachers \[[@ref228]\]. The Klisch et al's (2013) study, which used interactive game sessions in 11th and 12th graders, found the intervention to be effective in promoting healthier attitudes toward nonmedical use of prescription drugs \[[@ref224]\]. Similarly, the Haug study in 2017, which used a mobile phone--based intervention found that it improved study participation, retention, and improved effectiveness with a statistically significant increase in the life skills and self-management skills and reduction in the number at risk for alcohol use \[[@ref218]\]. However, a study conducted by Christoff Ade et al in 2015 could not find conclusive evidence of effectiveness of computer-based intervention among college students for reducing substance use \[[@ref213]\].

A total of 4 systematic reviews conducted by Champion et al (2013 and 2016), Wood et al (2014), and Hopson et al (2015) on the use of computer- and internet-based programs found them to be potentially efficacious methods of delivering drug prevention programs. The Champion et al's reviews found greatest effects in relation to drug- and alcohol-related knowledge with persisting effectiveness at 6- and 12-month follow-ups \[[@ref209],[@ref214]\]. The Wood et al's review, on the other hand, emphasized the need for further research to better understand the value of human contact in health interventions and to determine the optimal levels of professional input \[[@ref207]\], whereas the Hopson et al's (2015) review identified computer- and internet-based programs as cost-effective options for reaching more individuals, but on the whole reported mixed findings in terms of the effectiveness over traditional methods \[[@ref208]\]. In addition, 2 reviews conducted by Jiang et al (2017) and Kazemi et al (2017) reviewed the use of telephone and mobile technology in substance use prevention and found that although it was a promising means to address substance use, the studies included in the reviews for the most part showed either inconclusive or mixed results in terms of the efficiency and efficacy \[[@ref233],[@ref242]\].

Discussion
==========

Principal Findings
------------------

This review included studies spanning across the globe, with the target population for these studies ranging across varying age groups, race or ethnicity, and gender and having differing study designs and sample sizes. The period for the literature search ranged from 1809 to January 2018, but the search only captured studies going as back as the early 1950s. This could be attributed to the fact that the review only included studies that had digitalized records enlisted on the databases searched. However, it can be said with fair amount of certainty that this review manages to capture majority of the trends in the use of CHIT. The boom in the use of media and CHIT platforms was seen to have occurred post the Second World War, thereby reaffirming the validity of the literature search timeline \[[@ref243]\].

This review explored multiple CHIT platforms such as television, radio, films, mass media, computer, CD-ROM, internet, social media, and mobile. It was observed that from 1971 to 1989, film, televison, radio, and mass media were the most commonly used modes of intervention \[[@ref26]-[@ref30],[@ref217],[@ref222],[@ref225],[@ref226],[@ref230]-[@ref232],[@ref236]-[@ref240]\], whereas post 2009, there was a greater emphasis on the use of computer- and internet-based interventions \[[@ref206]-[@ref215],[@ref219]-[@ref221],[@ref223],[@ref224],[@ref227]-[@ref229], [@ref234],[@ref241]\]. Furthermore, recent years show a growing emphasis toward exploring the role of social media-- and mobile phone--based interventions to expand the reach of these prevention programs \[[@ref216],[@ref218],[@ref233],[@ref235],[@ref242]\].

CHIT-based interventions have been shown to overcome challenges imposed by in-person--delivered intervention strategies such as the need for trained personnel to prepare and deliver intervention programs \[[@ref218]\]. In addition, studies that examined the impact of electronic health and mobile health (mHealth) interventions found them to be efficacious and cost-effective, with computer-based interventions being more cost-effective than other preventive measures that are labor intensive and costly such as Life Skills Training Program \[[@ref244]\]. In our study, the use of media and technology to prevent substance abuse was also found to have several advantages as a prevention strategy. Technology-based interventions can facilitate rapid dissemination of information and improving knowledge about substance use \[[@ref220],[@ref236],[@ref238],[@ref240]\]. They can also reduce intervention variability that may occur with a person-based intervention method \[[@ref226]\], improving integrity of intervention measures. In addition, intervention recipients, especially nonabusers who are ideal candidates for primary prevention, are more likely to depend on the media to gain information and knowledge about substance abuse \[[@ref228]\].

Studies based on the family interaction theory and aimed at improving relationship quality among mother-daughter duos and studies that were gender-based were found to be effective in reducing the substance use in both the long and short term \[[@ref220],[@ref223],[@ref227],[@ref234],[@ref235]\]. Multiple studies included in the review used school-based programs for delivery of Web-based interventions; of these, the climate school studies conducted in Australia not only found evidence that internet-based preventive interventions significantly decreased substance use but also demonstrated that they can concurrently reduce associated risk factors in adolescents \[[@ref209]-[@ref212],[@ref214]\]. However, the intervention did not show significant impact in the short-term use of substances; the effects of these interventions were only apparent after 12 months, thereby showing a time-delayed effect, attributed to the time required by the students to experience and implement strategies learnt \[[@ref209],[@ref211],[@ref212]\]. Other studies that explored the effectiveness of school-based programs using Web-based or mobile phone--based interventions also found similar results. The studies that focused on the use of social media and mHealth platforms suggested the growth of research and literature in this domain \[[@ref216],[@ref218],[@ref233],[@ref235],[@ref242]\].

However, in this study, we also found that technology-based interventions are not a panacea in the prevention of substance abuse. Despite the great number of resources poured into development and implementation of media- and technology-based interventions, earlier and recent studies demonstrated moderate effectiveness of these strategies in changing attitude, and ultimately, behavior of recipients of interventions \[[@ref210],[@ref228],[@ref235]-[@ref239]\]. Although in cases where people may gain greater and more accurate knowledge in substance abuse and negative consequences ensuing from the use, studies failed to show the changes in terms of decreasing or terminating the use or abuse of substance because of these interventions \[[@ref228],[@ref236],[@ref237]\]. For example, studies that explored the role of film, television, radio, and mass media did not find any conclusive evidence to support the stand-alone effectiveness of these platforms. Most of the studies concluded that these platforms should be used in conjunction with other prevention initiatives \[[@ref26],[@ref28],[@ref30],[@ref222],[@ref225],[@ref226],[@ref237]-[@ref240]\]. 

This review also shows a gradual shift in the types and use of CHIT platforms over the past few decades. It has slowly moved from mass media--based interventions toward Web-based interventions, and following the current trends is heading toward a greater emphasis on telehealth and mHealth-based interventions. We live in an age in which most people frequently use technology and social media and are acutely aware of the current opioid misuse and substance abuse predicament facing by the United States in general and the world at large \[[@ref22],[@ref245]\]. In this social context, technology could be useful to reach the general population as well as specific at-risk population and potentially be used to develop more tailored and effective prevention. In particular, because adolescents are frequent and avid users of various types of latest technology, computers and smartphones among other technologies could potentially be powerful tools in the primary prevention of substance abuse \[[@ref218]\]. Thus, we are quite confident that future research should be focused more on leveraging the use of current CHIT platforms such as mobiles and social media to enhance the outreach of substance abuse prevention programs. 

Limitations
-----------

This study has multiple strengths and is unique in its approach to map the changing trends in the use of CHIT for substance abuse prevention. It covers a long period and spans across the globe. By design, it did not capture technological interventions for alcohol prevention, as a stand-alone review on the prevention of alcohol abuse would be more appropriate. It is also seen that there was a gap in the literature between 1990 and 2008, no studies during this period were included, and this could be attributed to the stringent eligibility criteria for this review. For study limitations, the review solely focuses on primary prevention and hence, fails to capture the use of CHIT in secondary prevention and its role in treatment of substance use.

The focus of the study on primary prevention of substance abuse necessitated the exclusion of a large number of studies; however, there is an opportunity to follow on with subsequent studies to fill this gap. For example, by design, the study did not capture the effects and correlation between substance use and comorbidities such as HIV and risky health behaviors and the use of CHIT to either treat or prevent either of the repercussions of these correlations. It did not include studies conducted in special populations such as cancer patients and patients with HIV, AIDS, or other STDs. This review also did not include a large number of studies that explored the use of mobile and social media platforms as vehicles of intervention delivery, as opposed to providing prevention programs. This again could be attributed to the stringent eligibility criteria.

Conclusions
-----------

This review shows a gradual shift in the types and use of CHIT platforms over the past few decades for substance abuse prevention. It captures the progression from mass media--based interventions toward Web-based intervention and the current trends that head toward a greater emphasis on telehealth- and mHealth-based interventions while emphasizing the need for further development and study of these interventions. It also highlights the gradual shift in consumer and participant behavior, wherein preferences have slowly moved from face-to-face interactions toward more Web- and technology-based platforms, given the anonymity and the vast outreach that these platforms offer. Studies included in this review found these technologies to be effective and cost-effective in real-world settings and contexts. Taking into account the familiarity and ease of use of these CHIT platforms among adults and youth alike, we now have an opportunity to further leverage these platforms for substance use prevention.
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